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436 (1990); 

Spitzer et al, "Research Diagnostic Criteria, Rationale and Reliability," Arch. 
Gen. Psychiat, 35: 773-782 (1978); 

Stratford-Perricaudet et al, "Widespread Long-term Gene Transfer to Mouse 
Skeletal Muscles and Heart," /. Clin. Invest. 90: 626-630 (1992); 
Tsuang et al, "Long-term Outcome of Major Psychoses 1. Schizophrenia and 
Affective Disorders Compared with Psychiatrically Symptom-Free Surgical 
Conditions," Arch, Gen, Psychiat, 36: 1295-1301 (1979); 
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Tsuang et al, "Genotypes, Phenotypes, and the Brain, A Search for 
Connections in Schizophrenia," Brit J. PsychiaL 163: 299-307 (1993); 
Uetsuki et al. , "Isolation and Characterization of the Human Chromosomal 
Gene for Polypeptide Chain Elongation Factor-la," J, Biol Chem, 264:5791 
[1989]; 

Ulmer et al, "Heterologous Protection Against Influenza by Injection of DNA 
Encoding a Viral Protein," Science 259: 1745-1748 (1993); 
Vinogradova et al, "Do Semantic Priming Effects Correlate with Sensory 
Gating in Schizophrenia," Biol Psychiat, 39: 821-824 (1996); 
Vinogradova, in The Hippocampus 2: Neurophysiology and Behavior, Issacson 
and Pribram (eds.), pp. 3-69, Plenum Press, New York, New York (1975); 
von Heijne, "A new method for predicting signal sequence cleavage sites," 
Nucl Acids Res. 14: 4683-4690 (1986); 

Voss et al, "The role of enhancers in the regulation of cell-type-specific 
transcriptional control," Trends Biochem. ScL 11:287-289 [1986]; 
Wada et al, "Distribution of Alpha2, Alpha3, Alpha4, and Beta2 Neuronal 
Nicotinic Receptor Subunit mRNAs in the Central Nervous System: A 
Hybridization Histochemical Study in the Rat," J, Compar, Neurol 284: 314- 
335 (1989); 

Waldo et al, "Codistribution of a Sensory Gating Deficit and Schizophrenia in 
Multi-affected FamiUes," Psychiat, Res. 39: 257-268 (1991); 
Waldo et al, "Auditory sensory gating, hippocampal volume, and 
catecholamine metabolism in schizophrenics and their siblings," Schizophr. Res. 
12: 93-106 (1991); 

Wang et al, "Evidence for a susceptibility locus for schizophrenia on 

chromosome 6pter-p22," Nature Genet. 10: 41-46 (1995); 

Williams et al, "Introduction of foreign genes into tissues of living mice by 

DNA-coated microprojectiles," Proc. Natl Acad. ScL U.S.A. 88: 2726-2730 

(1991); 

Wilson et al, "Habituation of Human Limbic Neuronal Response to Sensory 
Stimulation," Exp. Neurol 84: 74-97 (1984); 
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Wilson et al, "Hepatocyte-directed Gene Transfer in Vivo Leads to Transient 
Improvement of Hypercholesterolemia in Low Density Lipoprotein Receptor- 
deficient Rabbits," J. Biol Chem. 267: 963-967 (1992); 
Wonnacott, "a-Bungarotoxin Binds to Low-Affinity Nicotine Binding Sites in 
Rat Brain," J. Neurochem. 47: 1706-1712 (1986); 

Wu and Wallace, "The Ligation Amplification Reaction (LAR) - Amplification 
of Specific DNA Sequences Using Sequential Rounds of Template-Dependent 
Ligation," Genomics 4:560-569 [1989]; 

Wu and Wu, "Receptor-mediated Gene Delivery and Expression in Vivo," J. 
Biol Chem. 263: 14621-14624 (1988); 

Wu and Wu, "Receptor-mediated in Vitro Gene Transformation by a Soluble 
DNA Carrier System," /. Biol Chem, 262: 4429-4432 (1987); and 
Zhang et al, "Neuronal Acetylcholine Receptors That Bind a-Bungarotoxin 
with High Affinity Function as Ligand-Gated Ion Chaimels," Neuron 12: 167- 
177 (1994). 



Applicants have become aware of the following printed publications which may be 
material to the examination of this application: 

Doucette-Stamm et al, "Cloning and Sequence of the Human a7 Nicotinic 
Acetylcholine Receptor," Drug Dev. Res. 30: 252-256 (1993) disclose the 
isolation and sequence of clones corresponding to the human a7 nicotinic 
acetylcholine receptor. Unlike the presently claimed invention, Doucette- 
Stamm et al do not disclose isolated fragments of the hiunan a7 sequence, 
encoded by SEQ ED Nos. 85-103 of the presently claimed invention. 
Furthermore, Doucette-Stamm et al do not disclose methods for detection of a 
polynucleotide encoding in a biological sample, comprising the step of 
hybridizing fragments of the a7 sequence encoded by SEQ ID Nos. 9-11 and 
84-103 of the presently claimed invention to nucleic acid of the biological 
sample; nor do Doucette-Stamm et al disclose methods for amplification of 
nucleic acid from a sample suspected of containing nucleic acid encoding a^, 
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using at least two primers selected from SEQ ID Nos. 1-8 and 12-83 of the 
presently claimed invention; 

Chini et al, "Molecular Cloning and Chromosomal Localization of the Human 
a7-Nicotinic Receptor Subunit Gene (CHRNA7)," Genomics 19: 379-381 
(1994) disclose nucleotide and amino acid sequences for the human al 
neuronal nicotinic subimit for chromosome 15, band ql4 region. Unlike the 
presently claimed invention, Chini et al do not disclose isolated fragments of 
the a-j sequence encoded by SEQ ID Nos. 84-103 of the presently claimed 
invention. Furthermore, Chini et al do not disclose methods for detection of a 
polynucleotide encoding in a biological sample, comprising the step of 
hybridizing fragments of the sequence encoded by SEQ ID Nos. 9-11 and 
84-103 of the presently claimed invention to nucleic acid of the biological 
sample; nor do Chini et al disclose methods for ampHfication of nucleic acid 
from a sample suspected of containing nucleic acid encoding a-^, using at least 
two primers selected from SEQ K) Nos. 1-8 and 12-83 of the presently claimed 
invention; 

Garcia-Guzman et al, "a-Bungarotoxin- sensitive Nicotinic Receptors on 
Bovine Chromaffin Cells: Molecular Cloning, Functional Expression and 
Alternative Splicing of the al Subunit," Euk J, NeuoroscL 7: 647-655 (1995) 
disclose that a-bungarotoxin-sensitive acetylcholine receptors from bovine 
chromaffin cells contain an a-^ subimit homologous to those previously cloned 
from chicks, rats and humans, and shov/ alternative splicing of the a-^ subunit 
transcript. Garcia-Guzman et al do not disclose isolated fragments of the a-j 
sequence encoded by SEQ ED Nos. 84-103 of the presently claimed invention. 
Furthermore, Garcia-Guzman et al do not disclose methods for detection of a 
polynucleotide encoding a, in a biological sample, comprising the step of 
hybridizing fragments of the sequence encoded by SEQ ID Nos. 9-11 and 
84-103 of the presently claimed invention to nucleic acid of the biological 
sample; nor do Garcia-Guzman et al disclose methods for amplification of 
nucleic acid from a sample suspected of containing nucleic acid encoding (x^y 
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using at least two primers selected from SEQ ID Nos. 1-8 and 12-83 of the 
presently claimed invention; 

Anand and Lindstrom, "Nucleotide sequence of the human nicotinic 
acetylcholine receptor P2 subunit gene," Nuc. Acids Res. 18: 4272 (1990) 
disclose the nucleotide sequence of human acetylcholine receptor P2 subunit 
gene. Unlike the presently claimed invention, Anand and Lindstrom do not 
disclose isolated nucleotide sequences encoding a portion of the human 
nicotinic receptor. Furthermore, Anand and Linstrom do not disclose methods 
for detection of a polynucleotide encoding a-j in a biological sample, nor do 
Anand and Linstrom disclose methods for amplification of nucleic acid from a 
sample suspected of containing nucleic acid encoding a-ji 
Deneris et al, "Primary Structure and Expression of P2: A Novel Subunit of 
Neuronal Nicotinic Acetylcholine Receptors," Neuron 1: 45-54 (1988) disclose 
the p2 subunit of the neuronal receptor family. Unlike the presently claimed 
invention, Deneris et al do not disclose isolated nucleotide sequences encoding 
a portion of the human a-^ nicotinic receptor. Furthermore, Deneris et al do 
not disclose methods for detection of a polynucleotide encoding a-^ in a 
biological sample, nor do Deneris et al disclose methods for amplification of 
nucleic acid from a sample suspected of containing nucleic acid encoding a^; 
Fomasari et al, "Structural and Functional Characterization of the Human aS 
Nicotinic Subunit Gene Promoter," Mol Pharmacol 51: 250-261 (1997) 
disclose the structural and fimctional features of the human nicotinic 
receptor subunit promoter, and investigate the tissue-specific activity of the 
human a3 gene 5' regulatory sequences. Unlike the presently claimed 
invention, Fomasari et al do not disclose isolated nucleotide sequences 
encoding a portion of the human ay nicotinic receptor. Furthermore, Fomasari 
et al do not disclose methods for detection of a polynucleotide encoding a-^ in 
a biological sample, nor do Fomasari et al disclose methods for amplification 
of nucleic acid from a sample suspected of containing nucleic acid encoding ay; 
and 
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Foraasari et aL, "Molecular cloning of human neuronal nicotinic receptor a3- 
subunit," NeuroscL Lett, 111: 351-356 (1990) disclose a protein showing high 
homology to rat a3 neuronal nicotinic receptor, and identify this protein as the 
human a3-nicotinic subunit. Unlike the presently claimed invention, Fomasari 
et al do not disclose isolated nucleotide sequences encoding a portion of the 
human a-j nicotinic receptor. Furthermore, Fomasari et al do not disclose 
methods for detection of a polynucleotide encoding a-^ in a biological sample, 
nor do Fomasari et al disclose methods for amplification of nucleic acid from 
a sample suspected of containing nucleic acid encoding 

Applicants have included the following publications in which the inventors are co- 
authors. These publications, while not prior art, have been included for completeness: 



Gault et al, "Genomic Organization and Partial Duplication of the Human al 
Neuronal Nicotinic Acetylcholine Receptor Gene (CHRNA7), Genomics 52: 
173-185 (1998) disclose the cloning, sequencing, and characterization of a 
putative promoter 5' of the translation start in exon 1 of the human a-^ neuronal 
nicotinic acetyl receptor gene; 

Leonard et al, "Linkage of a chromosome 15 locus to a neurophysiological 
deficit in schizophrenia," Am, 1 Human Genet, 59: A225 (1996) investigate an 
inhibitory neuronal mechanism which regulates response to auditory stimuli, 
and suggest that the a-^ neuronal nicotinic receptor is a candidate gene in this 
pathway. Unlike the presently claimed invention, Leonard et al do not 
disclose isolated nucleotide sequences encoding a portion of the human a7 
nicotinic receptor. Furthermore, Leonard et al do not disclose methods for 
detection of a polynucleotide encoding a-^ in a biological sample, nor do 
Leonard et al disclose methods for amplification of nucleic acid from a sample 
suspected of containing nucleic acid encoding 
Breese et al, "Comparison of the Regional Expression of Nicotinic 
Acetylcholine Receptor a? mRNA and [*^^I]-a-bungarotoxin binding in Human 
Postmortem Brain," 1 Comp, Neurol 387: 385-398 (1997) compare the 
expression of a-j mRNA and the localization of bungarotoxin binding sites in 
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human brain. Unlike the presently claimed invention, Breese et al do not 
disclose isolated nucleotide sequences encoding a portion of the human a-j 
nicotinic receptor. Furthermore, Breese et al do not disclose methods for 
detection of a polynucleotide encoding a-^ in a biological sample, nor do Breese 
et al. disclose methods for amplification of nucleic acid from a sample 
suspected of containing nucleic acid encoding ay; 

Leonard et ai, "Genomic Structure of the Human a7 Neuronal Nicotinic 
Acetylcholine Receptor Subunit," Abstracts, Society for Neuroscience, 27th 
Annual Meeting, October 25-30 (1997) disclose the genomic structure for the 
human a-j gene (/.e., exon/intron borders, promoter, and 3'-UT sequence). 
Unlike the presently claimed invention, Leonard et al do not disclose isolated 
nucleotide sequences encoding a portion of the human a-^ nicotinic receptor. 
Furthermore, Leonard et al do not disclose methods for detection of a 
polynucleotide encoding ay in a biological sample, nor do Leonard et al 
disclose methods for ampUfication of nucleic acid from a sample suspected of 
containing nucleic acid encoding ay; 

Freedman et al^ "Linkage of a neurophysio logical deficit in schizophrenia to a 
chromosome 15 locus," Proc, Natl Acad, Set U,SA, 94: 587-592 (1997) 
disclose that a defect in a neuronal mechanism which regulates response to 
auditory stimuli is linked to a dinucleotide polymorphism at chromosome 
15ql3-14, the site of the ay nicotinic receptor. Unlike the presently claimed 
invention, Freedman et al do not disclose isolated nucleotide sequences 
encoding a portion of the himian ay nicotinic receptor. Furthermore, Freedman 
et al do not disclose methods for detection of a polynucleotide encoding ay in 
a biological sample, nor do Freedman et al disclose methods for ampHfication 
of nucleic acid from a sample suspected of containing nucleic acid encoding a{, 
Logel et al, "Expression of High and Low Affinity Neuronal Nicotinic 
Receptors in Tissues of Neural Crest Origin," Abstracts, Society for 
Neuroscience, 27th Annual Meeting, October 25-30 (1997) investigate the 
expression of neuronal nicotine receptor subunits in cells of neural crest origin, 
and suggest that specific subunits of the neuronal nicotinic receptors are present 



- 18 - 



PATENT 

Attorney Docket No. UTC-3042 

in peripheral tissues of neural crest origin. Unlike the presently claimed 
invention, Logel et al do not disclose isolated nucleotide sequences encoding a 
portion of the human a-j nicotinic receptor. Furthermore, Logel et al do not 
disclose methods for detection of a polynucleotide encoding in a biological 
sample, nor do Logel et al disclose methods for amplification of nucleic acid 
from a sample suspected of containing nucleic acid encoding a-^', 
Breese et al, "Abnormal Regulation of High Affinity Nicotinic Receptor 
Binding in Schizophrenics," Abstracts, Society for Neuroscience, 27th Annual 
Meeting, October 25-30 (1997) disclose the possibility of an alteration in the 
regulation of high affinity nicotinic receptor expression by nicotine use in 
schizophrenia. Unlike the presently claimed invention, Breese et al do not 
disclose isolated nucleotide sequences encoding a portion of the human a-^ 
nicotinic receptor. Furthermore, Breese et al do not disclose methods for 
detection of a polynucleotide encoding a-j in a biological sample, nor do Breese 
et al disclose methods for amplification of nucleic acid from a sample 
suspected of containing nucleic acid encoding aji 

Gault et al, "Contig construction across the 15ql4 schizophrenia linkage region 
and candidate gene characterization of the partially duplicated a7 nicotinic 
receptor," Am, J. Human Genet, 63: A249 (1998) disclose the assembly of a 
contig across the 15ql4 schizophrenia linkage region, which includes the a-j 
nicotinic acetylcholine receptor gene, and investigate this region's linkage to 
the schizophrenia phenotype. Unlike the presently claimed invention, Gault et 
al do not disclose isolated nucleotide sequences encoding a portion of the 
human a7 nicotinic receptor. Furthermore, Gault et al do not disclose methods 
for detection of a polynucleotide encoding a-j in a biological sample, nor do 
Gault et al disclose methods for amplification of nucleic acid from a sample 
suspected of containing nucleic acid encoding a-j; 
Leonard et al, "Additional evidence for a chromosome 15 locus in 
schizophrenia: Analysis of affected sibpairs from the NMH genetics initiative," 
Am. J. Human Genet, 63: A297 (1998) investigate the presence of a 
dinucleotide-repeat marker, D15S1360, containing the coding region of a-j 
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neuronal nicotinic acetylcholine receptor gene in affected sibpairs from the 
NIMH genetics initiative. Unlike the presently claimed invention, Leonard et 
al do not disclose isolated nucleotide sequences encoding a portion of the 
human nicotinic receptor. Furthermore, Leonard et al do not disclose 
methods for detection of a polynucleotide encoding a7 in a biological sample, 
nor do Leonard et al. disclose methods for amplification of nucleic acid from a 
sample suspected of containing nucleic acid encoding aj\ 
Leonard et al, "Further Investigation of a Chromosome 15 Locus in 
Schizophrenia: Analysis of Affected Sibpairs From the NIMH Genetics 
Initiative," Am, 1 Med, Genet, 81: 308-312 (1998) disclose that analysis of 
affected sibpairs from the NIMH Genetics Initiative shoves a significant 
proportion of D15S1360 alleles shared identical-by-descent, and gives support 
for the involvement of this chromosomal locus in the genetic transmission of 
schizophrenia. Unlike the presently claimed invention, Leonard et al do not 
disclose isolated nucleotide sequences encoding a portion of the human a-^ 
nicotinic receptor. Furthermore, Leonard et al do not disclose methods for 
detection of a polynucleotide encoding a7 in a biological sample, nor do 
Leonard et al disclose methods for amplification of nucleic acid from a sample 
suspected of containing nucleic acid encoding 

Zetterstrom et al, "Polymorphisms at the Calcitonin/CGRP-a Gene Locus: 
Investigation of Possible Associations with Neurological or Psychiatric 
Disease," Abstracts, Society for Neuroscience, 28th Annual Meeting, November 
7-12 (1998) investigate possible associations of polymorphisms (z.e., single 
nucleotide polymorphisms, deletion and missense mutation) with neurological 
or psychiatric diseases such as bipolar affective disorder, Parkinson's disease 
and schizophrenia. Unlike the presently claimed invention, Zetterstrom et al 
do not disclose isolated nucleotide sequences encoding a portion, of the human 
nicotinic receptor. Furthermore, Zetterstrom et al do not disclose methods 
for detection of a polynucleotide encoding ay in a biological sample, nor do 
Zetterstrom et al disclose methods for ampUfication of nucleic acid from a 
sample suspected of containing nucleic acid encoding ay; 
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Drebing et aL, "Expression of the Human a7 Neuronal Nicotinic Acetylcholine 
Receptor and a Partial Gene Duplication," Abstracts, Society for Neuroscience, 
28th Annual Meeting, November 7-12 (1998) disclose that human a-j neuronal 
nicotinic receptor can be detected in cycloheximide treated immortalized 
lymphocytes by ectopic PGR. Unlike the presently claimed invention, Drebing 
et al do not disclose isolated nucleotide sequences encoding a portion of the 
human nicotinic receptor. Furthermore, Drebing et al do not disclose 
methods for detection of a polynucleotide encoding a-j in a biological sample, 
nor do Drebing et al disclose methods for amplification of nucleic acid from a 
sample suspected of containing nucleic acid encoding aj\ 
Leonard et al, "Genomic Organization and Partial Duplication of the Human 
a? Neuronal Nicotinic Acetylcholine Receptor Subimit Gene," Abstracts, 
Society for Neuroscience, 28th Annual Meeting, November 7-12 (1998) disclose 
the cloning, sequencing, and characterization of a putative promoter 5' of the 
translation start in exon 1 of the human neuronal nicotinic acetyl receptor 
gene. Unlike the presently claimed invention, Leonard et al do not disclose 
isolated nucleotide sequences encoding a portion of the human nicotinic 
receptor. Furthermore, Leonard et al do not disclose methods for detection of 
a polynucleotide encoding a-j in a biological sample, nor do Leonard et al 
disclose methods for amplification of nucleic acid from a sample suspected of 
containing nucleic acid encoding 

Dudek et al, "Expression in Human Brain of Novel Exons Associated with a 
Partial Duplication of the a7 Neuronal Nicotinic Receptor," Abstracts, Society 
for Neuroscience, 28th Annual Meeting, November 7-12 (1998) disclose that 
proximal to the ftill-length human neuronal nicotinic receptor subunit gene, 
exons 5 to 10 have been duplicated with intervening intron sequences, and four 
novel exons A, B, C and D were found 5' to exon 5 in the duplication clones. 
Unlike the presently claimed invention, Dudek et al do not disclose isolated 
nucleotide sequences encoding a portion of the human a7 nicotinic receptor. 
Furthermore, Dudek et al do not disclose mediods for detection of a 
polynucleotide encoding a7 in a biological sample, nor do Dudek et al disclose 
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methods for amplification of nucleic acid from a sample suspected of 
containing nucleic acid encoding 

Breese et aL, "Abnormal Regulation of the High Affinity Nicotinic Receptors 
in Schizophrenia," Abstracts, Society for Neuroscience, 28th Annual Meeting, 
November 7-12 (1998) characterize [^H]-epibatidine, a novel nicotinic receptor 
ligand in human postmortem brain, and give support that an abnormality in the 
regulation of the high affinity neuronal nicotinic receptors may be involved in 
the neuropathophysiology of schizophrenia through studies comparing nicotinic 
receptor binding in the cortex and caudate areas. Unlike the presently claimed 
invention, Breese et aL do not disclose isolated nucleotide sequences encoding 
a portion of the human a-j nicotinic receptor. Furthermore, Breese et aL do not 
disclose methods for detection of a polynucleotide encoding in a biological 
sample, nor do Breese et aL disclose methods for amplification of nucleic acid 
from a sample suspected of containing nucleic acid encoding a-j; 
Lee et aL, "The Effect of Nicotine and Haloperidol on High Affmity Nicotinic 
Receptors and Dopamine D2 Receptors in the Rat Brain," Abstracts, Society for 
Neuroscience, 28th Aimual Meeting, November 7-12 (1998) disclose that 
haloperidol has no effect on nicotine induced upregulation of nicotinic binding 
in rat, and suggest that decreased nicotine binding in brains of schizophrenic 
smokers is not due to chronic treatment with typical neuroleptics. Unlike the 
presently claimed invention, Lee et aL do not disclose isolated nucleotide 
sequences encoding a portion of the human nicotinic receptor. Furthermore, 
Lee et aL do not disclose methods for detection of a polynucleotide encoding 
a-j in a biological sample, nor do Lee et aL disclose methods for amplification 
of nucleic acid from a sample suspected of containing nucleic acid encoding a-j; 
and 

Adler et aL, "Schizophrenia, Sensory Gating, and Nicotinic Receptors," 
Schizophrenia Bulletin 24: 189-202 (1998) summarize findings implicating the 
a7-nicotinic receptor in schizophrenia, and discuss implications for the 
pathogenesis of schizophrenia that arise from studies of a7-nicotinic receptor 
effects on cell growth and differentiation. Unlike the presently claimed 
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invention, Adler et al do not disclose isolated nucleotide sequences encoding a 
portion of the human a-j nicotinic receptor. Furthermore, Adler et al do not 
disclose methods for detection of a polynucleotide encoding a-j in a biological 
sample, nor do Adler et ai disclose methods for amplification of nucleic acid 
from a sample suspected of containing nucleic acid encoding a-^. 



This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be 
construed as a representation that a search has been made, that additional information material 
to the examination of this application does not exist, or that any one or more of these citations 
constitutes prior art. 
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